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SUMMARY 


T HE American Petroleum Institute and the American Gas Association pre- 
sent herewith the annual reports of their respective reserves committees for 
the year 1956. 


As in the case of the reports for the nine previous years, the crude oil re- 
serves were estimated by the American Petroleum Institute committee, the 
natural gas reserves by the American Gas Association committee, and the 
natural gas liquid reserves—condensate, natural gasoline, and liquefied pe- 
troleum gases—by both committees. 


These reports indicate the following comparative liquid hydrocarbon and 
gas reserves at the end of 1955 and 1956, and the production of liquid hydro- 
carbons and natural gas during those two years. 


Reserves Becember 31, 1955 December 31, 1956 Change 1956 
(Barrels of 42 Gallons) vs. 1955 
Crude Oil ..5. 5.0: 30,012,170,000 30,434,649,000 + 422,479,000 


Natural Gas Liquids 5,438,565,000 5,902,332,000 + 463,767,000 
Total Liquid Hydro- 


EOEORS: = 4.2 how ¢ 35,450,735,000 36,336,981,000 + 886,246,000 
(Thousands of Cubic Feet) 
Natural Gas ..... 223,697,445,000 237,774,569,000 +14,077,124,000 
Production 1955 1956 Change 1956 
(Barrels of 42 Gallons) vs. 1955 
Grade Oil 2. cw... 2,419,300,000 2 Ot O07 U0 mer menlo2o077000 
Natural Gas Liquids 320,400,000 346,053,000 + 25,653,000 
Total Liquid Hydro- 
EOLDONS! Ssa6%s oo 2,739,700,000 2,897,910,000 + 158,210,000 
(Thousands of Cubic Feet) 
Natural Gas ..... 10,118,118,000 10,907,926,000 + 789,808,000 


The gas production figures indicated above are net after deducting only 
the amount of gas returned to reservoirs for cycling and pressure mainte- 
nance. They therefore include the gas put into underground storage. 


The separate detailed reports of the two committees follow. 


Following these reports of the American Petroleum Institute and American 
Gas Association committees is a brief report on Proved Reserves of Crude 
Oil and Natural Gas Liquids in Canada as estimated for December 31, 1956 
by the Central Reserves Committee of the Canadian Petroleum Association. 
The Canadian Committee has made every effort to place these estimates on 
a basis comparable with that used by the corresponding United States com- 
mittees. It is through the courtesy of the Canadian Petroleum Association that 
those figures are included herewith. 


3 


Report of the American Petroleum Institute's 
Committee on Petroleum Reserves 


TO THE BOARD OF DIRECTORS 
AMERICAN PETROLEUM INSTITUTE: 


Your Committee on Petroleum Reserves herewith submits its annual report 
on proved liquid hydrocarbon reserves of the United States as of December 
31, 1956. As will be recalled, beginning with our report for December 31, 
1946, the estimates presented on proved liquid hydrocarbon reserves were 
expanded to include not only crude oil, but also all classes of natural gas 
liquids. (See definition of natural gas liquids as given by A.G.A. Committee 
in its report.) The figures on crude oil were prepared by the API Committee, 
and the figures on natural gas liquids were prepared by the A.G.A. Commit- 
tee in cooperation with the API Committee. For the present report, the same 
procedure has been followed. 


As of December 31, 1956, the committee estimates that the proved reserves 
of crude oil in the United States amounted to 30,434,649,000 barrels. The 
natural gas liquids totaled 5,902,332,000 barrels, making a grand total of 
36,336,981,000 barrels. This is shown in the following tabulations which in- 
clude in their respective states the offshore proved reserves in California, 
Louisiana and Texas. 


TABLE 1 


(a) CRUDE OIL—AMERICAN PETROLEUM INSTITUTE 
(Barrels of 42 U. S. Gallons) 


Total proved reserves of crude oil as of December 31, 1955 30,012,170,000 


Revisions of previous estimates ........ + 804,803,000 
Extensions of old! pools® = tease. 1,702,311,000 
New reserves discovered in 1956 in new 

fields and in new pools in old fields . . 467,222,000 
Proved: reserves .added. ini 19.56. vans state cee amo eee 2,974,336,000 
Total proved reserves as of December 31, 1955 plus new 

proved reserves added in 1956 ................06-- 32,986,506,000 
Less’ prodUctionwdUrinGl | SoG amen te rere re cree pee 2,551 ,857,000 
Total proved reserves of crude oil as of December 31, 1956 30,434,649,000 
Change in crude oil reserves during 1956 ............... +422,479,000 
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(b) NATURAL GAS LIQUIDS—AMERICAN GAS ASSOCIATION 
AND AMERICAN PETROLEUM INSTITUTE 
(Barrels of 42 U. S. Gallons) 
Total proved reserves of natural gas liquids as of December 
RL OOP ASKIN An ye ieee RTS Sis Rs SRS 5,438,565,000 
Revisions of previous estimates and ex- 
fansians Of Old POOlsise cas cn Benes + 715,764,000 
New reserves discovered in 1956 in new 
fields and in new pools in old fields . . 94,056,000 


Proved reserves added in 1956 ........... cc eee ee eee 809,820,000 
Total proved reserves as of December 31, 1955 plus new 

proved reserves added in 1956 ...........00000000e 6,248,385,000 
BeSor LOU UCTION GUMNG)] SoOmmA. deta ext. Waltiew «a 5.cet ants 346,053,000 
Total proved reserves of natural gas liquids as of December 

sil TBR ARTs RS LUE cde, Sah Rages 20 ee eter apd ie Rae nna ark 9,902,332,000 
Change in Natural Gas Liquids reserves during 1956 .... | +463,767,000 


(c) TOTAL LIQUID HYDROCARBONS—A-P.I. & A.G.A, 


(Tables la and 1b combined) 
(Barrels of 42 U. S. Gallons) 


Total proved reserves as of December 31, 1955 ......... 35,450,735,000 
Revisions of previous estimates and ex- 

Pe IONS OF. Ol DOO San riets wuaueee nce = + 6 +3,222,878,000 
New reserves discovered in 1956 in new 

fields and in new pools in old fields . . 561,278,000 
PROVEC NESCrVves OCCeCtMilGoOss 56 6 Sedo ss cc ys cess ees 3,784,156,000 
Total proved reserves as of December 31, 1955 plus new 

mrovedsreserves: added Ins1 956 oh. ks) e me se ea es 39,234,891,000 
BeesOLOOUCTION CULING) L200 wien ss< rare ales <tllseis i.e ae ss 2,897,910,000 
Total proved reserves of liquid hydrocarbons as of Decem- 

ely CaN TS pe yg Si ace, sere ey aa a Sree ag 36,336,981 ,000 


Change in Total Liquid Hydrocarbon reserves during 1956 +886,246,000 


The estimates in this report, as in all previous annual reports of this com- 
mittee, refer solely to proved or blocked-out reserves. They include only oil 
and natural gas liquids recoverable under existing economic and operating 
conditions. 


* The 1956 production figures were compiled by the committee from records of actual pro- 
duction for whatever period such were available, with estimates for the remainder of the 
year. Any variance between the actual production, as later reported, and the figures used 
herein will be compensated for through revision when the following year’s reserve report 
is compiled. These revisions have in the past been very small. Because, in each annual 
report by this committee, the production figure for the year is an estimate, as just ex- 
plained, correct total cumulative production cannot be obtained by adding together the 
figures listed in successive reports of this committee, or in the columns marked “production” 


of Tables 5A and 5B. 
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The estimates made for this report by your committee do not include: 


1. Oil* under the unproved portions of partly developed fields. 

2. Oil in untested prospects. 

3. Oil that may be present in unknown prospects in regions believed to be 
generally favorable. 

4. Oil that may become available by fluid injection methods from fields 
where such methods have not yet been applied. 

§. Oil that may become available through processing of natural gas. 

6. Oil that can be made from oil shale, coal, or other substitute sources. 


Proved reserves are both drilled and undrilled. The proved drilled reserves, 
in any pool, include the oil estimated to be recoverable by the production 
systems now in operation, whether with or without fluid injection, and from 
the area actually drilled up on the spacing pattern in effect in that pool. The 
proved undrilled reserves, in any pool, include reserves under undrilled spac- 
ing units which are so close, and so related, to the drilled units that there is 
every reasonable probability that they will produce when drilled. 


This committee uses the term “fluid injection” to include (1) what is com- 
monly called “pressure maintenance”; (2) cycling; and (3) secondary recovery 
in its original sense, namely, fluid injection applied relatively late in the de- 
velopment history of a reservoir (pool) with the purpose of stimulating pe- 
troleum production after recovery by primary methods of flowing or artificial 
lift has approached an economic limit. The reserves which may become avail- 
able as a result of fluid injection are regarded as proved only after thorough 
testing by a pilot plant, or after operations of an installed fluid injection pro- 
cedure has confirmed the anticipation of increased recovery. 


In the case of new discoveries, both of new fields and of new pools (pays, 
reservoirs) in old fields, which are seldom fully developed in the first year and 
in fact for several years thereafter, the estimates of proved reserves neces- 
sarily represent but a part of the reserves which may ultimately be assigned 
to the new reservoirs discovered each year. For a one-well field, where de- 
velopment has not yet gone beyond the discovery well, the area assigned as 
proved is usually small in regions of complex geological conditions but may 
be larger where the geology is relatively simple. In a sparsely drilled pool the 
area between wells is considered to be proved only if the geological and en- 
gineering data assure that such area will produce when drilled. The total of 
new oil through discoveries estimated as proved in each year is comparatively 
small, because development is usually not extensive during the first year. The 
total of new oil through extensions, on the other hand, is comparatively large. 
As knowledge of the factors affecting production and reservoir performance 
becomes available, and as these factors are studied, reserves in older fields 
can be estimated with greater precision and revised accordingly. Therefore, 
the total quantity of the new proved reserves for the year includes the oil 


* The word “Oil,” unless defined as crude oil, is used in this report as equivalent to liquid 
hydrocarbons. 
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from discoveries and extensions, modified by revisions of previous estimates 
where new data have made better information available. 


The committee again wishes especially to stress the fact that its estimates 
of proved reserves cannot be used in measuring the rate at which these re- 
serves can be produced with or without physical waste. Oil cannot be pro- 
duced from the permeable rocks in which it occurs at any desired rate, be- 
cause the flow of oil through the pores of the oil-bearing rocks is definitely 
controlled by the physical factors of the reservoir. As a matter of fact, today’s 
known oil can be recovered only over a period of many years and at gradu- 
ally declining annual rates. This has been widely demonstrated by past per- 
formance under all kinds of operating conditions. Therefore, only incorrect 
conclusions as to the life of these reserves can be obtained by dividing these 
reserves by the current rate of production. 


In Table 2 we show, in Column 1, the crude oil* reserves as of December 31, 
1955. In Column 2 are the changes in these crude-oil estimates due to exten- 
sions and revisions. In Column 3 are the new reserves of crude oil discovered 
in 1956 in new fields and also in new pools (pays, reservoirs) in old fields. In 
Column 4 are shown the committee’s figures on production of crude oil (see 
footnote on production following Table 1), and in Column 5 are shown the 
remaining reserves of crude oil as of December 31, 1956. Column 6 shows the 
changes in crude-oil reserves during 1956. 


In Table 3, in Column 1, are shown the reserves of natural gas liquids (con- 
densate,* natural gasoline and liquefied petroleum gases—see complete defi- 
nition in AGA report) as of December 31, 1955. In Column 2 are the changes 
in these natural gas liquids estimates due to extensions and revisions. In 
Column 3 are the new reserves of natural gas liquids discovered in 1956, in 
new fields and also in new pools (pays, reservoirs) in old fields. In Column 4 
are shown the figures on production of natural gas liquids, and in Column 5 
are shown the remaining reserves of natural gas liquids as of December 31, 
1956. Column 6 shows the changes in natural gas liquid reserves during 1956. 


Table 4 is a consolidation of Tables 2 and 3, and shows the total liquid 
hydrocarbon reserves as of December 31, 1955 and 1956, with related data, 
by states. 


For comparative purposes we append a summary (Tables 5A and SB) of 
the overall figures contained in the committee’s annual reports covering the 
period from 1937 to 1956, inclusive. Figures for 1935 and 1936, which were 
the first developed by the committee, are not available separately. 


As in the past, this committee wishes to emphasize the fact that every effort 
has again been made to secure a fair, unprejudiced, and representative opin- 
ion. Each member in his district appointed a number of subcommittees to 
gather and study the necessary data. All previously determined factors per- 
taining to the various pools were examined and adjusted in the light of new 
information. The subcommittees which were largely responsible for the data 


* The AP! Committee includes in its crude oil figures all condensate which comes out of the 
separator with the crude oil and is run with the crude as part of the crude oil stream. All 
other condensate is included by the Gas Reserves Committee in its figures on Natural Gas 
Liquids. 
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were comprised of geologists and petroleum engineers with long experience 
in this class of work. We wish to acknowledge the valuable assistance of all 
those who have cooperated in this undertaking. 
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THE COMMITTEE ON PETROLEUM RESERVES 


Morris Muskat (chairman), Gulf Oil Corporation, Pittsburgh, Pennsylvania. 
D. V. Carter (vice chairman), Magnolia Petroleum Company, Dallas, Texas. 
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Report of the Committee on Natural Gas 
Reserves of the American Gas Association 


TO THE BOARD OF DIRECTORS OF THE 
AMERICAN GAS ASSOCIATION: 
The Committee on Natural Gas Reserves herewith submits its eleventh an- 


nual report, summarizing the proved recoverable reserves of natural gas and 
natural gas liquids of the United States, as of December 31, 1956, as follows: 


NATURAL GAS RESERVES 
(Thousands of Cubic Feet—14.65 psia, at 60° F) 


Total proved reserves as of December 31, 1955 ...... 223,697,445,000 
Extensions and revisions of previous 
estimate during the year of 1956 19,214,604,000 


New reserves discovered in 1956 ... 5,636,476,000 
Net changes in underground storage 
Curing (hGSO es ete ae ie 133,970,000 


Total proved reserves added and net changes in under- 
ground tstorage duringel 956s, 2...5.. 7 eee eee 24,985,050,000 


Total proved reserves as of December 31, 1955 and 
additions -duringal. 956 ace akence: ghee: ae eee ee 248,682,495,000 
Deduct production during 1956". s/2.. 0a. sen ee 10,907,926,000 


Total proved reserves of natural gas as of December 31, 
PSG gn cate as ae on tan ae. Uwe: ame) eee 237,774,569,000 


Reserves data are shown by states in Table 1. 


NATURAL GAS LIQUIDS RESERVES 
(Barrels of 42 U. S. Gallons) 


Total proved reserves as of December 31, 1955 ...... 5,438,565,000 
Extensions and revisions of previous 
estimate during the year of 1956 715,764,000 


New reserves discovered in 1956... 94,056,000 
Total proved reserves added in 1956 .............. 809,820,000 
Total proved reserves as of December 31, 1955, and 

new proved reserves added in 1956 ............. 6,248,385,000 


Deduct productioniduring 1956\) 2.92). ae cei ee 346,053,000 


Total proved reserves of natural gas liquids as of De- 
comber/i Sie OSCR te ae okt te ie a eee oe 5,902,332,000 
Reserves data are shown by states in Table 2. 
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Table 3 is a summary of the Committee’s annual estimates of proved natu- 
ral gas reserves for the past twelve years, reflecting the changes in the natural 
gas reserve position in the United States during each of the eleven years since 
December 31, 1945. Table 4 shows the proved natural gas liquids reserves of 
the United States for the last eleven years, and the changes which have taken 
place in these reserves annually since the first estimate was made as of 
December 31, 1946. 


In order to arrive at an estimate of the total proved liquid hydrocarbon 
reserves in the United States, the reserves of natural gas liquids shown in 
Table 2 have been added to the reserves of crude oil estimated by the Com- 
mittee on Petroleum Reserves of the American Petroleum Institute. The total 
liquid hydrocarbon reserves are shown in Table 4 of the report of the Com- 
mittee on Petroleum Reserves. 


The Committee has continued the practice, begun in the report of December 
31, 1948, of reporting the volume of gas in underground storage reservoirs. 
Since December 31, 1953, these figures have: been based on data furnished 
by the Committee on Underground Storage of the American Gas Association. 
Prior to the report of December 31, 1953 the native gas remaining in a stor- 
age reservoir when injection began was classified and listed, for the most 
part, as a non-associated natural gas reserve and was not included in the 
underground storage figure. Beginning with the December 31, 1953 report, 
all gas, including native and stored gas, is included in the underground stor- 
age figures. Adjustments in, withdrawals from, or additions to storage are 
included in the figures shown under the heading “Net Change in Under- 
ground Storage.” Changes in underground storage are excluded from the 
column headed “Net Gas Production.” Net gas production is the gross pro- 
duction from producing reservoirs less that gas returned to producing reser- 
voirs in cycling and repressuring projects. 


In view of the great diversity of pressure bases specified by different juris- 
dictions throughout the United States, attention is drawn to the fact that 
natural gas reserves estimates published in this and previous reports of this 
Committee have been based on standard conditions of 14.65 psia and 60° F. 


The Committee wishes to point out that it is often not possible to estimate the 
total reserves of a field in the year of its discovery. Satisfactory estimates 
can be made only after there has been sufficient drilling in the fields and, in 
some cases, adequate production history established. For these reasons, the 
reserves listed as discovered during any current year must be considered only 
as the reserves indicated by the drilling in that year. The reserves of all fields 
and pools are reviewed and revised upward or downward in each succeeding 
annual report to reflect additional information on preceding estimates. These 
changes are shown as “Extensions and Revisions.” 

The procedure followed in estimating and assembling the proved reserves 
figures is the same as that used in the past reports. A proved reserve may be 
in either the drilled or undrilled portion of a given field. When the undrilled 
area is considered proved, it is so related to the developed acreage and the 
known field geology and structure that its productive ability is considered 
assured. Proved recoverable reserves of natural gas are those reserves esti- 
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mated to be producible under present operating practices, with no considera- 
tion being given to their ultimate use. Since the estimates are made by pools, 
the recovery factors or abandonment pressures used in the calculations are 
governed by the operating conditions in each individual pool. Proved re- 
coverable reserves of natural gas liquids are those contained in the recov- 
erable gas reserves subject to being produced as natural gas liquids by 
separators or extraction plants, now in operation, under construction or 
planned for the immediate future. For purposes of developing reserve esti- 
mates, natural gas liquids are defined as those hydrocarbon liquids which 
are gaseous or in solution with crude oil in the reservoir and which are re- 
coverable as liquids by the processes of condensation or absorption which 
take place in field separators, scrubbers, gasoline plants, or cycling plants. 
Natural gasoline, condensate, and liquefied petroleum gases fall in this 
category. While the liquids so collected and the products derived from them 
in some of the modern plants are known by a variety of names, they have 
been grouped together here under the general heading “Natural Gas 
Liquids.” 

The estimates presented in this report incorporate the results of carefully 
detailed studies of many hundreds of fields and pools throughout the United 
States. Their preparation has required the help and active cooperation of 
specially trained geologists and engineers familiar with developments in all 
producing areas throughout the country. The Committee is fortunate to have 
obtained the help of this group of men who have served as subcommittee 
members. As in past years, they have given generously of their time and 
efforts to make these estimates as complete and accurate as possible. The 
Committee expresses its appreciation to these men. 


The Committee also acknowledges the helpful cooperation of the Com- 
mittee on Petroleum Reserves of the American Petroleum Institute, on whose 
estimates of crude oil reserves the estimates of dissolved gas reserves are 
based, and the Committee on Underground Storage of the American Gas 
Association, who supplied the data on which the underground storage figures 
are based. 


Appended is a list of the subcommittee members. 
Respectfully submitted, 


COMMITTEE ON NATURAL GAS RESERVES 
Members 


N. C. McGowen (chairman), United Gas Corporation 
R. M. Bauer, Southern California Gas Company 

W. F. Burke, Lone Star Gas Company 

M. M. Fidlar, Mountain Fuel Supply Company 

R. O. Garrett, Texas Gas Exploration Corporation 

B. B. Gibbs, Union Producing Company 

C. C. Hoffman, Cities Service Gas Company 

F. S. Lott, U.S. Department of the Interior 

E. D. Pressler, Humble Oil and Refining Company 

E. E. Roth, Columbia Gas System Service Corporation 


= 


. T. Scopes, Union Producing Company 

C. E. Turner, Phillips Petroleum Company 

W. J. N. Whipple, Southern Natural Gas Company 
Daniel Parson (secretary), American Gas Association 
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SUBCOMMITTEE PERSONNEL 


of the 


COMMITTEE ON NATURAL GAS RESERVES 
AMERICAN GAS ASSOCIATION 


Allen, F. H. 
*Arrington, J. R. 
Bald, W. A. 
Barrett, R. J. 
Bovee, A. J. 
Bray, R. K. 
Camp, R. W. 
Clarke, A., Jr. 
eColbyaD.9: 
Cole, P. A. 


*Cottingham, K. C. 


*Craddock, W. P. 
Dickinson, W. H. 
Doyle, T. W. 
Drindak, J. T. 
Enroth, E. L. 
Fellows, R. A. 

*Folsom, L. W. 

*Gallagher, R. W. 

*Gibbs, B. B. 
Glover, H. A. 
Goodman, J. D. 
Grimm, R. D. 
Gwynn, T. A. 
Haavik, S. A. 
Hahn, W. L. 
Haig, A. 
Halsell, H. 
Hauber, F. C. 


* Alternates to committee members. 


17 


*Haymon, E. D. 
Hobro, W. L. 
Horny Ge Re 
Houser, R. E. 
Howard, R. E. 
Hunt Joe 
Hupp, J. E. 
Knipe, R. E. 
Martin, M. G. 
McCarthy, J.C. 
McKenzie, R. E. 
Mead, W. A. 
Merkt, E. E. 
Minshall, F. E. 
Pickett, C. L. 
Schumann, L. C. 
Simmons, H. 
Skeith, J. T. 
Sloan, R. D. 
Sowers, D. L. 
Stein, J. E. 
Stewart, R. W. 
Studt, C. W. 
Tate, G. L. 
Thomas, W. 


Van Guilder, H. W. 


Vary, J. A. 
*Whitaker, M. T. 
Wieder, A. H. 
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MEMBERS OF CANADIAN PETROLEUM ASSOCIATION’S 
SUBCOMMITTEES 


(in addition to Central Reserves Committee) 


Alberta Subcommittee: (Northwest Territories, British Columbia, 
Ontario and New Brunswick) 


Aaring, F. D. Moreau, B. L. 
Brant, G. S. Richards, S. B. 
Eubanks, E. B. (Connell, G. A.) 
Leeds, B. R. (Naldrett, H. F.) 


Saskatchewan Subcommittee: (Includes Manitoba) 


Davis, G. A. Roe, W. H. 
Johnston, J. R. Wright, D. D. 
Justen, J. J. (Cudby, E. E.) 
Knowles, R. D. (Gilmour, R. F.) 


Names in parentheses are members of Central Reserves Committee. 
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